adaptive benefits, because it is associated with earlier menarche in females and earlier reproduction (e.g., Belsky, Steinberg, Houts, & Halpern-Felsher, 2010 ).
Theory and research also suggest, however, that survival rather than early reproduction might be the major reason for the emergence of the attachment behavioral system during mammalian, especially primate, evolution (Cassidy & Shaver, 2008; Ein-Dor, Mikulincer, Doron, & Shaver, 2010) . Threats (e.g., natural signs of danger or threats to a close relationship; Bowlby, 1982) activate the attachment system, which is adaptive because it increases the likelihood of protection, support, and survival (e.g., Mikulincer, Birnbaum, Woddis, & Nachmias, 2000; Mikulincer, Gillath, & Shaver, 2002) . Therefore, we (Ein-Dor et al., 2010) proposed Social Defense Theory (SDT), which is based on the possibility that each of the major attachment orientations (secure, anxious, and avoidant) confers unique adaptive advantages that increase the inclusive fitness (see Hamilton, 1964 ) of members of groups that include insecure as well as secure attachment patterns. These advantages might also contribute to group-level selection (e.g., Wilson, Vugt, & O'Gorman, 2008) , although grouplevel selection remains controversial (see Ein-Dor et al., 2010) . In the study reported here, we examined some of SDT's predictions regarding possible benefits of insecure attachment using behavioral measures.
Contemporary Attachment Theory and Research
Social and personality psychologists generally conceptualize adult attachment patterns as regions in a continuous two-dimensional space (e.g., Brennan, Clark, & Shaver, 1998) .
One dimension, attachment-related avoidance, reflects the extent to which a person distrusts relationship partners' goodwill, strives to maintain independence, and relies on deactivating strategies for dealing with threats and negative emotions. Avoidant people cope with threats by deemphasizing distress and vulnerability and by attempting to cope independently, without seeking others' help (e.g., Fraley & Shaver, 1997) . The second dimension, attachment-related anxiety, reflects the extent to which a person worries that others will not be available or helpful in times of need. Anxiously attached individuals exaggerate their sense of vulnerability and insistently call on others for help and care, sometimes to the point of being intrusive (e.g., Feeney & Noller, 1990 ).
Attachment security is defined by low scores on both anxiety and avoidance. Secure people generally cope with threats by relying on internal resources developed with the help of security-enhancing attachment figures or by effectively seeking support from others or collaborating with them . Secure individuals generally have high self-esteem, trust other people, and perceive the world as a relatively safe place (see , for a review).
Social Defense Theory
According to SDT (Ein-Dor et al., 2010) , each of the three major attachment patternssecure, anxious, and avoidant -confers special adaptive advantages that tend to increase the inclusive fitness of people in groups that contain members of all three kinds. Each pattern also has distinct disadvantages, which may decrease inclusive fitness if they are not complemented by contributions by people with different attachment styles (see Nettle, 2006, for an analysis of the adaptive value of personality variability).
Attachment research has shown that secure individuals benefit the groups to which they belong. For example, they are generally better than insecure people at leading and coordinating group activities (Davidovitz, Mikulincer, Shaver, Ijzak, & Popper, 2007) and work more effectively with other group members when solving problems (Rom & Mikulincer, 2003; Smith, Murphy, & Coats, 1999) . What attachment researchers call "felt security" (Sroufe & Waters, 1977) , however, does not always reflect actual physical security.
In times of danger, a sense of felt security can be maladaptive if it hinders rapid recognition of a threat or retards assembly of a rapid, effective response.
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Conversely, as compared with people who are secure with respect to attachment, those who score higher on anxious or avoidant attachment often perform relatively poorly in groups (Rom & Mikulincer, 2003) . Nevertheless, the strategies characteristically used by insecure people to deal with threats may be beneficial to inclusive fitness in certain kinds of threatening situations. For example, people who score high on attachment anxiety are vigilant in monitoring the environment for threats and are emotionally expressive and desirous of support when a threat is detected (e.g., Cassidy & Kobak, 1988; Feeney & Noller, 1990 ).
According to SDT, anxious individuals may offset some of the deficiencies of secure group members by reacting quickly and vocally to early, perhaps ambiguous, cues of danger, a reaction we call sentinel behavior. In sum, the presence of people who score high on measures of attachment insecurity in human groups may have been beneficial to themselves and others over the course of human evolution. This suggests that a group that contains people with different attachment patterns -secure, anxious, and avoidant members -might be superior to other groups in dealing with threats and survival problems. Groups marked by attachment-style diversity should detect potential problems and threats quickly (with anxious members acting as sentinels); act quickly without much deliberation, negotiation, or compromise (with avoidant members serving as models of rapid self-protection); and manage complex social tasks (with secure members acting as leaders and coordinators of the group). In the case of a simple threat situation, in which complex or coordinated leadership is unnecessary, security might not even contribute significantly to group effectiveness in dealing with the danger.
We (Ein-Dor, Mikulincer, & Shaver, in press) found, in a study of individuals' cognitive self-schemas and schema-related actions, that people who score relatively high on anxious attachment possess readily accessible and well-organized sentinel schemas -implicit knowledge about monitoring and reacting quickly to potential threats, alerting others to danger, and seeking proximity to others. In an experimentally induced threatening situation, the most anxious person in a group was the most likely to detect the danger. Avoidant attachment, neuroticism, and extraversion were not related to the probability of detecting danger. We also found that people who scored relatively high on avoidant attachment possessed accessible and well-organized fight-or-flight schemas -implicit knowledge about how to act rapidly to preserve oneself without deliberating or coordinating with other people or seeking help from them.
Despite the promising initial evidence for SDT, we did not report in that previous paper a test of the key proposition that insecure group members contribute to greater group effectiveness under conditions of threat. Here, we hypothesize that groups with more attachment-pattern diversity-that is, having at least one secure member (i.e., low on both anxiety and avoidance), one member high on attachment anxiety, and one high on avoidance-will be more effective in dealing with threats than other kinds of groups. We also predicted that having some members who are high on attachment anxiety or avoidance (or both) will be associated with group effectiveness in dealing with threats. Moreover, groups with members scoring high on attachment anxiety will be quicker to identify threats than groups with members scoring lower on attachment anxiety. Groups with members scoring higher on avoidant attachment will be faster to approach the source of danger or to escape the danger once it has been detected than groups with members scoring low on avoidance.
1
Measures of attachment anxiety and avoidance have previously been associated with two general personality traits, neuroticism and extraversion (Noftle & Shaver, 2006) . Because these traits are more general and more familiar to most psychologists than the two attachment-insecurity dimensions, we examined the associations between the two kinds of attachment insecurity and sentinel and rapid fight-flight behaviors while statistically controlling for neuroticism and extraversion.
Method Participants
One hundred thirty-eight Israeli undergraduates (89 women and 46 men aged 19-27, Mdn = 22) participated in the study in exchange for credit in psychology courses.
Materials and Procedure
The study spanned two sessions. In the first session, participants completed two randomly ordered scales. We assessed participants' attachment orientation with a Hebrew version of the Experiences in Close Relationships scales (ECR; Brennan et al., 1998) .
Participants rated the extent to which each item was descriptive of their experiences in close relationships on a 7-point scale ranging from not at all (1) to very much (7). Eighteen items assessed attachment anxiety and 18 assessed attachment-related avoidance. The reliability and validity of the scales have been repeatedly demonstrated (see , for a review). In our study, Cronbach α was .89 for the anxiety items and .90 for the avoidance items.
Participants also completed the neuroticism and extraversion subscales of a Hebrew version of the Big Five Inventory (BFI; John, Donahue, & Kentle, 1991) . They rated the extent to which each item described them on a 5-point scale ranging from strongly disagree (1) to strongly agree (5). In this study, Cronbach α was .86 for neuroticism and .76 for extraversion.
The second session was conducted two weeks later by a different experimenter who was unaware of participants' scores on the first-session measures. Participants (who did not know each other well or at all) were invited to the laboratory three at a time (resulting in 46 groups). All gender combinations within a group were allowed. When the participants had all arrived at the laboratory, the experimenter told them a cover story, according to which they were going to play an Internet-based game. The experimenter then took the participants to a large room, sat them beside a long table, and asked them to complete a battery of questionnaires regarding their daily habits while he went to another room to prepare the computers for the experiment. He told them he would notify them via an intercom when the computers were ready, and he left the room, closing the door behind him.
Participants were filmed by hidden cameras throughout the session and could be viewed from an adjacent room. Ten feet behind the participants ' table was another table on which there was a computer monitor displaying a generic desktop graphic (indicating that the computer was turned on). Nearby, on the floor, was an apparently attached PC with stacks of envelopes sitting on top of it. The screen was controlled by a computer in the control room, and the group's PC computer was a disguised party smoke machine. Exactly one minute after the experimenter departed, he began sending smoke into the room through the bogus computer, making it seem to participants that the computer had caught fire. There was a large open window in the room, which ensured that participants could breathe despite the smoke.
The experiment ended when either the participants exited the room or they tried to deal with the smoking computer. Afterward, they were debriefed and thanked. All said they believed that the computer fire was real. The overwhelmingly common response to the threat was flight (98% of the groups left the room) rather than attempting to deal with the smoking computer, so we were unable to test the possibility that in some situations more avoidant individuals might approach a threat in order to eliminate it.
Scoring procedure. Video-recorded sessions were rated independently by two judges, who were unaware of the study hypotheses and of participants' scores on the firstsession measures. Judges recorded (a) the amount of time (in seconds) that elapsed between turning on the smoke machine and participants' detection of smoke in the room (the first member to turn, face the source of the smoke, and express alarm); and (b) the amount of time (in seconds) from detection of the smoke to the conclusion of the session (the last person leaving the room or a participant touching the apparently burning computer, whichever came first). Judges' ratings on these measures were identical (ICCs = 1.0). In addition, the judges rated the effectiveness, as they saw it, of each group in dealing with the situation on a 7-point scale ranging from not at all (1) to very much (7). An intraclass correlation coefficient indicated high inter-rater reliability (ICC = .82), so the two judges' ratings were averaged.
For each group, we recorded three scores: (a) the lowest summed anxiety and avoidance score within the group (indicating the most secure group member; this variable was recoded so that higher scores reflected greater security); (b) the highest avoidance score within the group (i.e., the score of the most avoidant group member); and (c) the highest attachment anxiety score within the group (i.e., the score of the most anxious group member).
For instance, if a group's members scored 1, 3, and 7 on attachment anxiety, the group anxiety score was 7. We also recorded the highest neuroticism and extraversion scores within the group to serve as control variables. Correlations among the measures are shown in Table   1 .
To compute a group variability score 2 , we classified each participant as being relatively high on attachment anxiety (above the sample median on anxiety, but lower than the median on avoidance), relatively high on avoidance (above the sample median on avoidance, but lower than the median on anxiety), or relatively secure in terms of attachment (below the medians on both attachment anxiety and avoidance). Next, a group comprising one anxious member, one avoidant member, and one secure member received the highest variability score of 3; a group containing only 2 of the 3 attachment styles (e.g., anxious and avoidant but not secure) received a score of 2; a group containing only 1 pattern-anxious, avoidant, or secure-received a score of 1. 3 We also computed a group variability score for neuroticism and extraversion using an equivalent method, with scores ranging from 0 (no neurotic or extraverted members) to 2 (at least one neurotic and one extraverted member).
Results

Predicting Group Effectiveness
To determine whether the three group attachment scores -highest security, anxiety, and avoidance -predicted group effectiveness, we used a linear regression analysis, which yielded a significant result, F(3, 42) = 9.70, p < .001, R² = .18. Consistent with predictions, the higher a group's highest anxiety and avoidance scores (β = .28, p = .002, and β = .16, p = .049, respectively), the greater the group's effectiveness. In addition and unexpectedly, in the situation under study, the higher a group's highest security score, the lower the group's effectiveness (β = -.31, p < .001). To control for neuroticism and extraversion, we ran a second regression analysis in which we first introduced each group's highest neuroticism and extraversion scores and then added the three group attachment scores. The analysis revealed that the higher a group's highest neuroticism score (β = .32, p < .001) and the lower the group's highest extraversion score (β = -.17, p = .42), the greater was the group's effectiveness. The addition of the three group attachment scores significantly increased the amount of variance accounted for, ∆F(6, 39) = 6.06, p < .001, ∆R² = .11, and the pattern of results was maintained: The higher a group's highest anxiety and avoidance scores [β = .22, p = .033, and β = .16, p = .066 (marginally significant), respectively], and the lower the group's highest security score (β = -.27, p < .001), the greater the group's effectiveness. Adding the group attachment scores in the second step of the analysis substantially reduced the association between group neuroticism and group effectiveness, rendering neuroticism no longer significant, β =.16, p = .11.
To examine whether diversity in attachment scores predicted group effectiveness, we ran a regression analysis with group variability scores (attachment and general personality traits) as the predictors and group effectiveness as the outcome. Consistent with our prediction, the more diverse a group in terms of attachment patterns (β = .18, p = .049), and in terms of neuroticism and extraversion (β = .25, p = .01), the more effective was the group (without controlling for group variability in neuroticism and extraversion, diversity in attachment scores still predicted group effectiveness, β = .21, p = .021).
Predicting the Time Taken to Detect Danger
The mean time taken to detect the presence of smoke in the room was 79.8 seconds (SD = 38.43). We predicted that a group's highest attachment anxiety score would be inversely related to the time taken by a group to detect the presence of danger. To test this hypothesis, we conducted a two-step regression analysis like the one described above.
Consistent with predictions, controlling for more general personality traits, the higher a group's highest attachment anxiety score, the less time it took the group to detect the presence of smoke in the room, b = -11.5, β = -.29, p = .003. A one point increase in attachment anxiety was associated with an 11.5 second decrease in detection time (and the results were quite similar if we did not control for neuroticism and extraversion: β = -.28, p = .008). The analysis also revealed a significant effect of the group's highest neuroticism score, 13 b = -10.10, β = -.26, p = .017: The higher a group's highest neuroticism score, the less time it took to detect the presence of smoke. These results indicate that attachment anxiety and neuroticism both affected the time taken to detect danger, and they were not redundant.
Group's avoidance (β = -.08, p = .41), security (β = -.06, p = .55) or extraversion (β = -.09, p = .32) scores did not significantly predict the time taken to detect danger.
Predicting Time Taken to React Effectively to the Danger
The mean time taken to deal with the danger once it was detected, was 4.51 seconds (SD = 1.84). We predicted that a group's highest score on avoidant attachment would be associated with a rapid response to danger, either getting out of the room or attempting to confront the problem (e.g., by trying to turn off the smoking computer), whichever occurred first. To test this hypothesis, we conducted another two-step regression analysis like the ones already described.
Consistent with our prediction, the analysis revealed that the higher a group's highest score on avoidant attachment, the faster was the group's response to the danger, b = -1.54, β = -.23, p = .016. Thus, a one point increase in avoidance was associated with a 1.54 second decrease in reaction time (without controlling for neuroticism and extraversion, the association between avoidance and time to react was marginally significant: β = -.18, p = .071). The analysis also revealed a significant unique effect of a group's highest scores on attachment anxiety and extraversion (b = -1.40, β = -.23, p = .025 and b = 1.56, β = .32, p = .003, respectively): A group's highest attachment anxiety score predicted a speedier response to the danger; a group's highest extraversion score predicted a slower response to the danger.
Neither the group's security score (β = .09, p = .32) nor its neuroticism score (β = -.05, p = .60) predicted the time taken to react effectively to the danger.
Discussion
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SDT (Ein-Dor et al., 2010) proposes that groups containing insecure members are likely to be more effective than groups with all members scoring lower on measures of insecurity, at least when dealing with threats and survival problems. In threatening situations, people who score high on attachment anxiety may react emotionally and thereby alert other group members to the danger and the need for protection or escape. Avoidant attachment may be associated with responding quickly to a threat that has been detected; and this quick reaction may increase the survival chances of all group members. Supporting this line of reasoning, we found that a group's highest scores on attachment anxiety and avoidance predicted group effectiveness when groups were confronted with a computer that seemed to be on fire. The results remained significant when extroversion and neuroticism -two relevant but more general personality traits -were statistically controlled. Our findings imply that for a group to be more effective in dealing with threats it helps to have insecure members in the group.
We also found that a group's highest attachment security score was associated with lower group effectiveness. We (Ein-Dor et al., 2010) argued that group effectiveness might sometimes be positively related to secure members acting as leaders and coordinators of complex group tasks. In simple threat situations like the one studied here, however, secure members might slow a group's escape from a dangerous situation if they felt unthreatened or if they focused on making sure everyone else was aware of the danger and able to escape.
Our result concerning security in a laboratory threat situation is consistent with the possibility that a sense of felt security can sometimes be maladaptive if it hinders rapid recognition of a threat and slows the mounting of an effective response. Our fairly simple experimental setting may have overemphasized the value of responding quickly and underemphasized the need for calm leadership and complex coordination of group tasks. We also found, however, a linear trend relating diversity in attachment scores with group effectiveness. This implies that although secure members might be perceived by judges as ineffective, they might still contribute to the effectiveness of the group as a whole. Future studies should examine these issues using group tasks that require more coordination and cooperation, or that provide a payoff for calm deliberation before choosing a safe response to a group threat.
We expected that groups with a member or members scoring high on attachment anxiety would be quicker to detect a threat than groups with members scoring lower on attachment anxiety. Consistent with this prediction, the score of the highest group member on attachment anxiety was associated with the time taken for the group to detect the presence of danger. Thus, attachment anxiety may serve an important "sentinel" function in threatening situations. We also predicted that, following the detection of a threat, a group's highest score on avoidant attachment would be associated with a quicker group response to it. Supporting this hypothesis, we found that groups with a member or members scoring high on avoidant attachment were quicker than other groups to respond to the threat of a smoking computer.
The effects of the group's highest anxiety and avoidance scores were not explained by two more general personality traits, extraversion and neuroticism.
In the setting we created, we were able to show only that avoidant attachment is related to quicker escape from threatening situations, but not to "fight" reactions -that is, to approaching a threatening situation in order to defuse or overcome it. In the present study, nearly all of the groups left the room rather than attempt to deal with the smoking computer.
The fact that most groups chose to escape the threat rather than confront it directly may be related to the unexpected finding that groups containing members with high scores on attachment anxiety not only detected the danger more quickly but also responded to it more quickly after it was detected. According to SDT, attachment anxiety should increase the tendency to detect danger and the propensity to flee, but it should not necessarily increase the tendency to respond effectively to a detected threat. The setting we created may have made flight very easy, allowing attachment anxiety to be helpful for escaping the danger. Notably, Ein-Dor and colleagues (in press) have shown that the most attachment anxious person in a group is the one most likely to detect the presence of smoke, but not the one most likely to react effectively following detection. Still, future studies should examine our hypotheses in experimental settings that enable or encourage more varied responses to a threat.
We also found that groups with members scoring high on neuroticism detected the presence of danger in the room sooner than groups with members scoring lower on this trait.
Because neuroticism includes hyper-vigilance and intense responses to threats (John & Srivastava, 1999) , it is not surprising that groups with more neurotic members detected a threat quickly. Controlling for neuroticism, however, did not eliminate the effects of attachment anxiety. Future studies should explore the relation between neuroticism and attachment anxiety in more detail to map the similarities and differences between these constructs in relation to threat detection.
We found that extroversion was related to lower group effectiveness and a slower effective response to danger once the danger was detected. Extraversion is partially defined by sociability and is often negatively correlated with neuroticism, attachment anxiety and avoidance (Noftle & Shaver, 2006) . Research on behavior in actual disaster situations consistently shows that people in groups are slower to react to danger than people who respond in a more self-serving manner (e.g., Proulx, 2003; Sime, 1985) . High levels of extraversion and sociability combined with lower levels of vigilance to threat may hinder quick detection of threats and effective responses to them.
This study provides the first behavioral evidence for one of SDT's key predictions, that groups including insecure members will be more effective in detecting and dealing with threats than group with members scoring lower on attachment-related insecurity. This result is compatible with SDT's claim that attachment insecurities -anxiety and avoidance -may have had (and may still have) adaptive advantages. Because this initial study used a correlational design to assess whether the hypothesized effects of anxious and avoidant in a group favorably affect the group's outcomes, it will be important in future studies to manipulate group composition by assigning people with different attachment patterns systematically to groups. But despite the limitations of this study, and pending replication, our findings highlight the potentially adaptive aspects of what in other contexts have seemed to be maladaptive consequences of attachment insecurity. 2. We did not include fearful-avoidance in our analysis (i.e., a person above the median on both anxiety and avoidance) because attachment theory views this pattern as a breakdown of attachment strategies rather than a coherent strategy in its own right.
3. Other scholars (e.g., Humphrey, Hollenbeck, Meyer, & Ilgen, 2007) have used the variance of scores to test the notion of diversity. This measure has some shortcomings, however. Consider two groups with no variance in their attachment anxiety scores. In the first group, all members scored 7 on the anxiety scale, and in the second group all members scored 1. We predict that although the variability of anxiety scores is identical in the two groups, the group with members high on attachment anxiety will be quicker to detect the presence of a threat than the group with members who score low on attachment anxiety. 
